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["SB] x-M±fcST*nfc#liP*©iaiK* 
[JffifcM ^#*x-/NW±ic#»iiS*arFU - 

iR^IUffilltefflll*^ EiB^34K£t)W*?x- 
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[M#JS3] ±IEiS®S^«Tffiti^S*f^^X«l»«T 
[lf*S4] ±IESiS;S#tf&tiB§it^77Xvft 

[»*JS6] ±eHfiK?g»Cc);<j, ^ftfx-Mfr 
ffiUKSTFU c©¥#ft^x-M*M&LT#fi?fi££ 

x-M±©*n*ttii**Brj£©ffiiiteMTu c©¥ 

[»#89] ¥Wft^x-/N±K:rgTSnfc^<Kffi© 

-5S&iam©¥spf* •fx--' ^±<DftMmmz®. 0 &ts 

&K»^£#$$fflBK7*fcXnr&£i8tt6tl-I\ ffi 

[«#« 1 0 ] ±B0iR¥afiiaiR Lfc#P?Bi*SiJ<@ 
SCfc «1$flt fc "T a !S*I 9 KE«o*Wf*«> x -> ncd 



i*^x-M^e.SIMLTEB$nfcBinitc}gT-r5«J:? 

t» sna c t «wi t t aw*« 9 tcKo^nPi* 

E«©^»#tfrffl©imflnH«!». 

raujai 1 3 ] mmm-mt r 7 a > (suss®) 
«/X/VT*scfc«s«fc*si*#B9*^Li 20 

10 [»H<O&«I&1K01] 
[0 00 1] 

ftfflHKBfcH-r*. 

[0 0 0 2] 

/WxotWfflfkKflsvv ^f*W*©&JBi55fctt¥«K* 

[0003] fe%<D^msmttmt lt> nmw- 2 - 

2 7 2 3 5 9*&*fctt, Sjffi£BHI^&»figLfc¥$ 
^i-AltHF^SiaTl, -©SMftHLfc 

30 r»fl¥ 3 - 4 1 6 6 #&$Rteli, H F &#XfcW Lgizkft 
Lfc¥Wf**x-^±K:HF*j8«*SrFU *l>K, 

r§® lt »«* wj&r a 7 x -y ^m<a^mm 

[0 0 0 4] Cft&E«©*x->^ffi©*tt*«©SI 
fg«frOiS»Jtfc¥gft7x-M<Dgffi(Q^ 

«tt«*sj£T* sot, ^tttffiatcjSffl^nr^ 
[0005] tfru cneBB^Ox— /Ngffio^fi 

[0 00 6] Sfc, !J!*fieffl«nT^*«fBB¥3-4 1 
6 6*4^0£tt*Jl#{fcLfcffl*«lltt> ^^l^ffl 

in-ra^tot, HF^mtcJ:a'i'x-/Ngac»a7j<jasi 

50 fM^tt«OJE«^T*ftv^v^HI« 



[0 0 0 7] 

^±fcjBTF*tifeih!WBtOiaiR*i»WKfT*4 i l i *(* 
[0 0 0 8] *»Wtt±3SLfc»1II*#«UT4Snfc 

[0 0 0 9] 

x-m±o»«bk*iiirl, c©miRsnrc^fS*ffl 20 
[0010] 3wnwoi2ojwiTtt±B-fey*#att 

TVS. 

[0 0 1 1] *PW«3K3 0«WTtt, ±t3ffl8fi#*r 
9 1 Sfcfi 2 teKti©¥JOT*x-M©3F»Efc#flr£ffi 

T'WCt^IgtLTM. 30 
[0 0 12] *BiW#?M OJMlTHu ±IESE£tt#*T 

SlM^S 1 3^tt2fc8B«©¥»f**x-^©:flW*# 
ffitf&T&SC i:£SBfc LTVS. 
[0 0 13] *^H*^5<DfgB^T'«, ±B»»«#*r 

£«@w»tt#ft»£T'2DSc tzumt+smm 1 s 

CtfcggfcbTVS. 

[0 0 14] *K»*«6 0«WT?tt, ±B@«R¥«K 

<k d> ^{**x-/v!p&iaiR*ftfc#is**, ±ie¥ 40 

»#'>x-M±©M«©ffillK»TU C ©¥»<** x 
j*T*£S C ZW&t LTV*. 

[0015] *B»*«7o»wrtt, ±tm^mc 
Bijfflo^w*'!' x-/N±o^n ; ?ns*4fiiT« 

©ffifitcjfcTL, co^jS^^x-M^ingjLT^K 
©i|^|ft$x-/N©^*^*rari*"C**ci:*BBi: so 
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LTVS. 

[0016] *uni««8o»we«» ±iaa«tt<o* 
sifls^x-^cfflfb^nmiR^nfe^ffi^sjino^n 
*n»j«©«a:*i3Tje©ffiiifc»TU coamtiaiR 

t -T StU^H 4 $ fc« 5 £»«©¥*** x-^O^t 
VaftmfiifeZ'&Z £ t*m% t LTV^S. 
[0 0 17] *IRffl:&l(9©ft9iti. ¥j»<*?x-/N± 

tc «t« nfciwssEo-^jajiao^ft * x -^±© 
mersMtreRfc, c©»^a^j;9»2n, n 
HiR^afcs^sct^afc-rs^ft^x-M© 

*«1^ffiJB©I^f1*«!I-e*SC £*B*J: LTV> 

So 

[0018] *BSi»*« 1 ooaWPtt, ±ieuiR^s 
tt@iRLft»l!?«*9JffiiK:KllSnfc*i»«:'>x-/NK 
SPr* £ 3 tcfWSPStxS c i:*i|tffll[i:-rsW5R3l9 ic 

mm<o^m»o x -M©*«w^jB©WHftWMT 

&S<:i:£ggi:LTi>So 

[0019] *Mffi&m i©»gn*tt, ±biiir#s 

m>!iV% 9 tcE*©**** x-M©^W»»*rffltCft© 

[0020] *nut$g 1 2©f§B^T-«, ±is-t>-9-? 
a« c c d 7t»5 c t *«r WLt-rzmxm 9 #v 

L 1 1 ©^•rtuip 1 «EK*©*tt«^ffiffl©K»fl* 
=ggT*2&Sci:;£:ggi:LTl>S 0 
[00 2 1] ttKIR&I 1 3©«HI§Ttt, ±eiaiR#a 

v>l 1 2 ©^-rnfr 1 wtE«©'FW*»«fffl©K«ff 

[0 0 2 2] 

caw©aas©»tt] x-m© 

*M*^W£afeJ:tfc©affil=^&ft*¥ilf**x 

-^©*w«^wffl©Kf^««B©sB 1 <Dmmmmic 
[0 0 2 3] a 1 \t*wn\mt>2>*m&^ j--^<o^- 

So 

[0 0 2 4] t£BfHH£d 1 ttH 1 fc* H 2 fcjRfJ: 
¥JS<**x-MW±fc»TSftfc#»ffi©-J£l$ 
M£B&©¥£tt * x NW±©#B?i£{aE p 9 & 
0t[^.tf CCD*^5 2 <r©CCD# 

^52*^ ©taste ffl«rS»t, ?iT(s@ p zmw LTW 
fetzmw^mt, c©w3ttfc-s^iai«aft©» 

»8SffiB1lWBK»-3*lW»snT»IIP«ffl« P »c 7 ^-t 
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ay) ^©MI/XrtM i:£^LT^S 0 

[0025] set. umm%i&iicttT7uymx< 

COO 2 6] ±IBCCD*p<v2{ii|i#f*^x-MWfC 

OUT/X^Slc^ »^IS3^e.<D{fig1f^{cSt5 10 
tfMS)2-ti"C, ^?|yX;l/4fcJ:0 : ?ST/X;l/5*3^: 
Kiicii*"' LT^jf ft"? x -/NW©l/"-f ft©{£B£ %jTt> 

[0 0 2 7] jW»*a3ttCCD*^52*>6© 

ffiBis«*s»j«ra-r«iB«2ra»B i o twigg i 

ttBl 1 5 tefflfflt»J« LTt J: <, 

[0 0 2 8] * ±EKftft«SB 1 KBftLTM 

MWWiK^tf^ti&^x-M-^y? 1 3ft<EBSftTV 

So 

[o 0*2 9] Mic^fmKffbtMfffWKB i *JB^ 

[00 30] WfS 3 * MM 1 2 fcffth 

[00 3 1] U***, *W#»3*IW«LT»«»* 
1 2*f»«*T, ^SPJxtfHFiM^lft 1 ) so 
x-MW©-ffl!|K:ST-rS= HTSttfcHFfciSBLl 
ttH5fc3""TJ:$«J:, ¥Wft^x-/NW©e$K{fclli: 
K*SUft*<6, 1#» (0 5 (a) ) ttt*If*7i- 
MWO-ffllltjE^ofe^JSL 1 ifc^K 113 0 0m 
m©¥J^*x-MW©£«£l£tfofc«, 2Wik (0 
5 (b) ) Ctti|iSI*'>x-/NW©fl6flUc««a*nftH 
F&7gf£L2 t&Q, me>9PMIX.tf3dtt (0 5 
(c) ) fcttfl!H!l!n?*a«ttfclll*ofcHF»»«Li: 
&S„ 

[0 0 3 2] H F JR»«©*T»fr 5> 3 <o 
#S3»i:i0CCD*y52*«WiLT, ¥»£©H 
F3K»JSL©»»ffiBp*Blt)atr. »Bffifip©tt!> 
ji*fC»CCD*^72t<fcoT, 0 6KS-TJ:?t, 
¥«f*-7x-MW©«E±©mtt (tfcttffK. 
Witt^i-^woSlcM (^fcttWfis 
fcSft*»#p*#«>, C<D»»pOJS«*^i63£»6 
ftfc*MK*'>x-/\W©X» Y (K 1) fr& (n, 
m) ©ftBt LT5l<«>So C(0J;3tCCDA^75<t: 
9*R9>££ttfc}8&{ftBp©"ii«ffl*l«\ rfif<tlH]S&* 
fFtfHBfflJIgfil 0T>-ffiffc£ft. 2 5KBBMS3 so 



nTtb^snso 

[0033] cobwqjisb 1 ofrs©atfjttiw»» 

©ffiBliffifcS-32, MM91 nc<fcO®l)8Mfl8* 
»SILT 1 K3l/X;M*»BttBpKe»*-e, 
/ X;V 4 K J: •? ¥»*© H F £r§® L JSrEHRT S. 
[0 0 3 4]*te, i?r£BSHi£i!f£©#ft??fca* 1 

©#8?»Kfr 6 Kite leliR-r S «k 3 7a ^7 i»£B5£ LT 

LT*5<o 

[0 0 3 5] IWW#a3tJ:»)CCD*J«5 
2ft»J»LT, ^tt£x-/NW©BiJ£©ffiB, w*tf 

»«Sn;fc*x-^**»©B«flW«, ZlfiSfclHlSg* 

nttitfjsns. 

[0 0 3 6] C©H{f!$aggB 1 0 A^©tti^(i»^ 

si ncjne.n, cofrfflmwi iic*^t, ^x-^ 
**»*'Si!?sn, wssns. $x-M**apffiB© 
wjeica^*, mi i «t»)Biirti«i8*wj»L 
t, ^iyx;b4* i 7x-M©m^©fflB, m*.if%$: 

WtiHttt* »3l>'X;l/4fc:«J:»jHF3S»SBL£¥W 
[0 0 3 7] LfrSfS, ftiJffll?S3lcJ:!5t-^7{CjI 

as-a-T^ft^x-Mw^spSjL. HFjkmmi^m. 

<I&5mmfc&@2-eSo H F JR»B L ©CH«» MB 
*S3 K J: 1 2«fnB««THF3R»BLA^ 

i^HSftfc^Wft^x-^W^x-^-y? 1 3£M 

^i 3©¥#ft£xw\w©SEH&s«gfiW£frfctt 

[0 0 3 8] Lfr«& HF3R«jiL3W6HSnfct(B 

©¥«<*9x-."W*ffi«H#*r8c, w*tfH7c^-r 
Dtfffif S. 

[0 0 3 9] C©^S«fi)tX«»«faK:J:n«, UK 

fbsn, K^ , 7x-/Ntc-rn-rn©^ST*Ai*-r«)„ x 

StLfcXfiltt, *©IJi:A,ir*^x-^SffiT'SSfr 

s„ c©^, sm^x-M*^-r«7c^ s 

i) ©BJttX«©«4tt»IW«tl, ^i-^SffitSS 

So «4LfcX«tt«>x-MiI±tefe*B(MftHl» (S 
SD) fcj:l)*as*u x*;l/^^f(7JST*ft?«rStl 

So 

[0040] ±MLtc¥m#v x-"<D^mfaftffim<D 



(5) 
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[0 0 4 1] ^f^C^bSWt^x-^©* 

co o 4 2] ft*, ±geig i (ommmmomnm^m 
mmt&mm mtm-iz mmtixftmmm p kt *-t 

[0 0 4 4] C©^3l/X/l/2 2ligl 1 ^i-^II^ 
6Kjfi}gLTl2tt£ftfc3l2'7x-/MSg£2 3Kfeifi 
JgLTKtfe>*U C©H2-7x-m$iB&2 3K8BS 
nf;Sr*IS'Jli©^** , i'x-/NW2t, ¥a»ft<7x-M 

[0 0 4 5] ^»<*^x-/>W2{C*t(R]-rsT^{it 

-^2 6^tstte>n, ^sit*^x-/NW2tc*ti6]-r5± 

7?{Ctt®2 C C DA^72 4tfIE^2nTlA3«, ©31/ 

x;u 2 2 1 ubbbb 2 5 tmv c ©b»«* 2 

5, ±fESI2CCD£*'7 2 4}3J;tffc-*2 6«, H 30 
2 teaVr±EB 1 BBBBOHfcfEHBB 1 fcBBfcftl 

[0 0 4 6] *K, m2<D*fifi}BJIOimft8ISS2 1 
*fflt^fc:¥*«:^x--'^WcD^Mt!^l^«T^i^*l^^0^■r 

So 

[0 0 4 7] IHB¥£3%IMBLT&«ttBl 2*fffl6 
£-fc!\ 5i-A7«;J 1 3*>£ lROff^i-AW 

[0 0 4 8] W»^S3*IW»LTSrF>'X 

xWNWO-dltcjgT-r-So m^HUijS^ CCD* 
^72it) AttSftfc&ftffiB p ©B««*KS"3S± 

mmm2 s*w»lt, b§i/x;i/2 2*}§Bffifipn: 

B»2tf, »3|yX;l/2 2lcJ:t>¥«B«©HF3&»B 
LSEIlR-r*. L^*tt, fflB^B3fcJ:»)B2CCD 
**72 4*BBLT, ¥»#*x-MW©8T£©tftB 
BB*B*>&#, B2CCD*p<72 4J:»)a»«nte 
¥©<*£x-MW2©B{ift*§&, z:BfklHlB*^trB 
BBBBBT-BikSn, S&fcB«8UlSttTlHa3 so 



n^o coB»jaaBB^6otfi/)ttfii»»fii iksi 

e>ft, coMBBBi l fcfc^T, f^fitoiltffr 
ton. W£*n*. B£<ttB©*Jje»c»3*, MBBB 

1 1 *5Bfl««2 5*»JWLT. B3iyX/U2 2*Bf 
jgffiSK&BS-e, K5iyX;U2 2fC«J:*)HF^}SBL 
*Blfi©»B¥B# , > x -aw 2 ±K bt-t § o 

[0 0 4 9] LA>Sft, BBBBl ltcJ:tpt-^2 6 
tiitt?*T^*<*'>x-MW2 5rMU HF^&ffi 
Lfllfi5mmli:^@St5. HF^jgBLOfSB 
», x-/nW 2*B*)Wf. £ ©<£?;&& 

© 1 ft©¥W#^x-/NW2©£&@mKBffiLT#^ 

Brnvmst mmc tm<D*m#y i-aw 2 *^s« 

[0 0 5 0] *£2O£jjBBB0lfflfnittB2 l ICJ; 

ntf, xwNW±©*B»*8yfl©i 

ftO^fft'Ji-AW 2 ©£BBf?rfcBBLTam*ft 
IK***©"?, WBottBjWBBBKfi 1 ** i: i: fctc, 

[0 0 5 1] S5>fc, B3©B»B»©K8ft*SB3 
1 ^ffl^fc^i*^x-/NW©^»E^«T^ffi ; S:^-r 
S„ ftfe, ±JBBl©BBB»fcJ:tfB2©Bfl»BB© 

[0052] unrm&&3 1 itmA^t^o^ m 

^BBIBiBK»BBL*iaiR-r*r7o>BoKg|y 
X;l/2 2J4Sif x-^«B*f6 4:Brau *oJfi»L 
TEB^tircBm3 4fc, IWO^ift'fx-AW* 
&@BLfc#BBL*BTRTBfc»tt5trEV<&. gnu 
3 3fc^T*±£K»iS2CCD**5 2 4J&BBBS 

[0 0 5 3] S3©Btt®«©8i8flB!»fi3 1 

[0 0 5 4] B£BBBBft, ±abftB2B*«Bi: 
BBK. »9l/X;i/4»c*»>^»tt©HFB»BL* 
BIR-T*. L*»4», W»?fi3*«:J:DB2CCDa* 
^2 4£ffltPLT, 113 4 ©^©ffiBBBfcBOii 

m^(uB© ! PJSli:S-^t, BBBBl 1 *0B»« 
B2 5*0JBLT, K3iyX;P2 2*m£{aBt^il* 

B3UX;l/2 2K«kt)HF3fiBBL*aini3 4±t 
fSTt^o co^^ftlSSBOBU BRftO^Bi* 
^x-MW±©^ ! a*SiJB© l B©gflH3 4 tcsS*4i: 

[0 0 5 5] Lifrtft, BDI13 4»!:BBSnfetSfi*K 
^S^Srj*, ^J^.(f08K:^-r«J;-5ft-BfcfflV'>e)nT 
^SBBB^^XvBB^BB^B^BJWHtBW* 
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[0056] cvmmm&y^x-rnmfttfmczn 

Km^mE7*-7XvtpT 6000~7000Kfc 

co o 5 7] *%3<Dmmmm<Dm®im%km3 1 tc^ 

<I©gffll3 4Cjf^T*f £©T\ ¥»f*£x-^W±© 
^^^l^filTtS^L, IfKf^^X^Xvffffi* 



10 



[oo5 8] ait. *m3owmna>wfri&smm3 

[0059] ±E©&fSM0B»fcl3^T, 
r>x-/N±^OiM*«OjSrFK:«» «W«HK «fc 5«dW 

[0 0 6 0] 

mmmi c i ) ra-83MB© p y h *> & 2 «t © 1 2 

,fctfft3fc©;Si£(i: J: t) fS8di<0»l3£*(Tt\ « 1 ©£ 5 

[0 0 6 1] 
[ftl] 

(1 0'° stois/a 2 ) 





C u 


C r 


F e 


N i 


A 1 


N a 


Z n 


ft * M 


0.4 


1,0 


9.2 


5.8 


0.12 


0.20 


0.54 




0.003 


0.008 


0.009 


0.006 


0.024 


0.011 


0.32 



[0062] (2) #w«*Jt« 

[*2] 

(atasfi/cm 2 ) 





C u 


C r 


F e 


N i 


Z n 




1 x 1 0 9 


1 x l 0 9 


1 X 1 0 9 


1 x l 0 9 


1 x 1 0 9 


m 


5xl0 10 


3x 1 0 10 


2x 1 0 1 0 


1X10 10 


8x 1 0 10 




2xl 0 8 


1 x 1 0 8 


1 XI 0 8 


IX 1 0 8 


4X 1 0 8 



USURIES 3 0 0 mm^itg 5 mmO^iitilt 

<*5, *KW£2ffii«i\SM#ffitfBmfc&ofco 
[0 0 6 3] 

[0 0-6 4] ^HfJi-^^HWrtrlo 

[0 0 6 5] ssk, «tmfiwtBicj:titf. 

OW»*x-/\J:0^»B**ai«0 1 tt©¥SPtt?x 



50 



[0066] tat. *M®<mmmc&m, nmw 

23©T\ ^ft^x-^©^^ 1 ^mtSJSL 

[0 0 6 7] CDA^fcffl^fcOT*, 
«KI/X;l/*«ttfc#l!HSfc7*-t:*-C#, jffifc WW 

@£WCE§£ttT^5©T*, C C DA^-^O^Eb^rif 

[006 8] S&fc:, giJIBKatt&tifc^SStt^x-M 
j t>gm<D&mw%iZMfr®i.zf& 2 © c c d * y 5*^^ 

[0 0 6 9] lellR¥S^T7D>8ayX;UcLfc 
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[0®©»£IKW] 

[HI] ^fgH^^aSft^x-^^^^^ffiOia 
^00 „ 

[03] ^^ffl^StS^ffiO^af^^x-^OWfe) 

[0 5 ] »»jscossti%^-rif4W0o 

[0 6] ccDxt^cxzmfrmvmmzKtmw 

0o * 

[07] -mim^t>tiT^z,±K®nytxmfttfim<D 



[0 8] -fl3{cfflv^nTV>^*^^7XvHl» 

#ri£©mi0c 

[fr^oM 

1 ummmm 

2 -bVif^S (CCD*^7) 

3 mm^m 

5 iiSTVX;!/ 

6 £x-m«B£ 

7 

8 eimi* 

9 ! 
1 0 
1 1 

1 2 &mm® 

1 3 ^X— M7 7^ 



1] 



[02] 



13 




10 



T fc-* 




12 11 
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(54) Title of the invention: Impurity Analysis Method on Semiconductor Wafer and 
Sample Manufacturing Apparatus Using the Same 



(57) Abstract 

Purpose: To provide an impurity analysis method on a semiconductor wafer capable of 
automatically recovering a decomposition liquid dropped onto the semiconductor wafer, 
and a sample manufacturing apparatus using the same. 

Configuration : An impurity analysis method on a semiconductor wafer includes: 
dropping a decomposition liquid on the semiconductor wafer W; obtaining a location of 
the decomposition liquid on the semiconductor wafer W using sensor means 2 after a 
certain time; determining the location of the decomposition liquid L by performing 
calculation using control means; placing recovery means at a location where the 
decomposition liquid L can be recovered using the control means; recovering the 
decomposition liquid L on the semiconductor wafer W using the recovery means 4; and 
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making an analysis using the recovered decomposition liquid L based on a high 
sensitivity analysis method. 
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Scope of Patent Claims 
Claim 1 

An impurity analysis method on a semiconductor wafer, the method comprising: 

dropping a decomposition liquid on the semiconductor wafer; 

obtaining a location of the decomposition liquid on the semiconductor wafer using 
sensor means after a certain time; 

determining the location of the decomposition liquid by performing calculation 
using control means; 

placing recovery means at a location where the decomposition liquid can be 
recovered using the control means; 

recovering the decomposition liquid on the semiconductor wafer using the 
recovery means; and 

making an analysis using the recovered decomposition liquid based on a high 
sensitivity analysis method. 
Claim 2 

The impurity analysis method on a semiconductor wafer according to claim 1, 
wherein the sensor means is a CCD camera. 
Claim 3 

The impurity analysis method on a semiconductor wafer according to claim 1 or 
2, wherein the high sensitivity analysis method is a total-reflection X-ray fluorescence 
analysis method. 
Claim 4 

The impurity analysis method on a semiconductor wafer according to claim 1 or 
2, wherein the high sensitivity analysis method is an inductively-coupled plasma source 
mass spectrometry method. 
Claim 5 

The impurity analysis method on a semiconductor wafer according to claim 1 or 
2, wherein the high sensitivity analysis method is an atomic absorption spectroscopy 
method. 
Claim 6 

The impurity analysis method on a semiconductor wafer according to claim 3, 
including a process of dropping the decomposition liquid recovered from the 
semiconductor wafer by the recovery means on a predetermined location on the 
semiconductor wafer and drying the decomposition liquid by heating the semiconductor 
wafer. 
Claim 7 
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The impurity analysis method on a semiconductor wafer according to claim 3, 
including a process of dropping the decomposition liquid separately recovered from a 
plurality of semiconductor wafers by the recovery means on each of predetermined 
different locations on the separate semiconductor wafers and drying the decomposition 
liquid by heating the semiconductor wafers. 
Claim 8 

The impurity analysis method on a semiconductor wafer according to claim 4 or 
5,Jncluding a process of dropping the decomposition liquid dropped and recovered 
onto/from a plurality of semiconductor wafers onto separate predetermined different 
locations of a perforated plate and making an analysis using the recovered decomposition 
liquid from the perforated plate. 
Claim 9 

A sample manufacturing apparatus for analyzing impurities on a semiconductor 
wafer, the apparatus comprising: 

sensor means that obtains a location of a decomposition liquid dropped onto the 
semiconductor wafer after a predetermined time; 

control means that receives location information of the decomposition liquid from 
the sensor means and calculates and determines the location of the decomposition liquid; 
and 

recovery means that is provided to access the location of the decomposition liquid 
and recovers the decomposition liquid based on the location information of the 
decomposition liquid controlled and determined by the control means after a 
predetermined time. 
Claim 10 

The sample manufacturing apparatus for analyzing impurities on a semiconductor 
wafer according to claim 9, wherein the recovery means is controlled to drop the 
recovered decomposition liquid onto the separately arranged semiconductor wafer. 
Claim 1 1 

The sample manufacturing apparatus for analyzing impurities on a semiconductor 
wafer according to claim 9, wherein the recovery means is controlled to drop the 
recovered decomposition liquid onto a perforated plate arranged separately from the 
semiconductor wafer. 
Claim 12 

The sample manufacturing apparatus for analyzing impurities according to any 
orfe of claims 9 to 11, wherein the sensor means is a CCD camera. 
Claim 13 
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The sample manufacturing apparatus for analyzing impurities according to any 
one of claims 9 to 12, wherein the recovery means is a Teflon (registered trademark) 
nozzle. 

Detailed Description of the Invention 
[0001] 

Field of the Invention 

The present invention relates to a method of measuring impurities on a semiconductor 

wafer and a sample manufacturing apparatus used in this method, and particularly, to a 

method of measuring impurities on a semiconductor wafer and a sample manufacturing 

apparatus used in this method, by which the decomposition liquid can be automatically 

recovered. 

[0002] 

Prior Art 

In the semiconductor manufacturing field, accompanying the high integration and 
miniaturization of devices, metallic contamination of a semiconductor material 
remarkably degrades the performance of a semiconductor device, and thus, reduction of 
metallic contamination has become an important issue. In order to reduce metallic 
contamination, it is necessary to accurately recognize a condition of the metallic 
contamination on the surface of the semiconductor wafer using a high sensitivity impurity 
measurement method and prepare a suitable reduction method. 
[0003] 

As a conventional impurity measurement method, Japanese Unexamined Patent 
Application Publication No. 2-272359 discloses a method of measuring an impurity 
amount on the wafer surface, in which a HF-based solution is dropped onto the 
semiconductor wafer having an oxidization film on its surface, the semiconductor wafer 
is laid aside for a certain time, the dropped liquid is collected, and impurities in the liquid 
are analyzed. In addition, Japanese Unexamined Patent Application Publication No. 3- 
4166 discloses a method of measuring an impurity amount on the wafer surface, in which 
the HF-based solution is dropped onto the semiconductor wafer exposed in a HF-based 
gas and hydrophobized, the dropped liquid is transferred onto the wafer, and the 
transferred liquid is collected and measured. 
[0004] 

Since the aforementioned methods of measuring the impurity amount on the wafer 
surface are simple and can be used to measure the impurity amount on the surface of the 
semiconductor wafer with high accuracy, they are still effectively utilized even at this 
time. 
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[0005] 

However, since the aforementioned methods of measuring the impurity amount on 
the wafer surface often require manual operation by an operator in their implementation 
processes, the weight and the area increase as the diameter of the semiconductor wafer 
becomes large, and the burdens on the operator also increase. 
[0,006] 

In addition, a conventional measurement apparatus obtained by embodying the 
method disclosed in Japanese Unexamined Patent Application Publication No. 3-4166 
requires a hydrophobic process for the wafer surface due to increasing HF vapor in order 
to collect impurities. Therefore, there is a problem that, since heavy metals such as Cu 
are attached to the surface, the impurity amount may not be accurately obtained. Also, 
during the scanning of the dropped liquid, contamination is generated by metal abrasion 
that characteristically exists in a machine, and, with fine impurities, an accurate amount 
may not be measured. A further problem is that the dropping may not be controlled due 
to static electricity generation, and it may be difficult to achieve automation. 
[0007] 

Problems to Be Solved by the Invention 

In this regard, it is desirable to provide an impurity measurement method on a 
semiconductor wafer and a sample manufacturing apparatus used in this method, by 
which the decomposition liquid dropped onto the semiconductor wafer can be 
automatically recovered. 
[0008] 

The present invention addresses the aforementioned problems and provides an 
impurity analysis method on a semiconductor wafer and a sample manufacturing 
apparatus used in this method, by which the decomposition liquid dropped onto the 
semiconductor wafer is automatically recovered. 
[0009] 

Means to Solve Problems 

In order to achieve the aforementioned object, according to claim 1 of the present 
application, there is provided an impurity analysis method on a semiconductor wafer, the 
method including: dropping a decomposition liquid on the semiconductor wafer; 
obtaining a location of the decomposition liquid on the semiconductor wafer using sensor 
means after a certain time; determining the location of the decomposition liquid by 
performing calculation using control means; placing recovery means at a location where 
the decomposition liquid can be recovered using the control means; recovering the 
decomposition liquid on the semiconductor wafer using the recovery means; and making 
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an analysis using the recovered decomposition liquid based on a high sensitivity analysis 

method. 

[0010] 

According to claim 2 of the present application, in the impurity analysis method 
on a semiconductor wafer according to claim 1, the sensor means is a CCD camera. 
[0011] 

According to claim 3 of the present application, in the impurity analysis method 
on a semiconductor wafer according to claim 1 or 2, the high sensitivity analysis method 
is a total-reflection X-ray fluorescence analysis method. 
[0012] 

According to claim 4 of the present application, in the impurity analysis method 
on a semiconductor wafer according to claim 1 or 2, the high sensitivity analysis method 
is an inductively-coupled plasma source mass spectrometry method. 
[0013] 

According to claim 5 of the present application, in the impurity analysis method 
on a semiconductor wafer according to claim 1 or 2, the high sensitivity analysis method 
is an atomic absorption spectroscopy method. 
[0014] 

According to claim 6 of the present application, the impurity analysis method on a 
semiconductor wafer according to claim 3 includes a process of dropping the 
decomposition liquid recovered from the semiconductor wafer by the recovery means on 
a predetermined location on the semiconductor wafer and drying the decomposition 
liquid by heating the semiconductor wafer. 
[0015] 

According to claim 7 of the present application, the impurity analysis method on a 
semiconductor wafer according to claim 3 includes a process of dropping the 
decomposition liquid separately recovered from a plurality of semiconductor wafers by 
the recovery means on each of predetermined different locations on the separate 
semiconductor wafers and drying the decomposition liquid by heating the semiconductor 
wafers. 
[0016] 

According to claim 8 of the present application, the impurity analysis method on a 
semiconductor wafer according to claim 4 or 5 includes a process of dropping the 
decomposition liquid dropped and recovered onto/from a plurality of semiconductor 
wafers onto separate predetermined different locations of a perforated plate and making 
an analysis using the recovered decomposition liquid from the perforated plate. 
[0017] 
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According to claim 9 of the present application, there is provided a sample 
manufacturing apparatus for analyzing impurities on a semiconductor wafer, the 
apparatus including: sensor means that obtains a location of a decomposition liquid 
dropped onto the semiconductor wafer after a predetermined time; control means that 
receives location information of the decomposition liquid from the sensor means and 
calculates and determines the location of the decomposition liquid; and recovery means 
that is provided to access the location of the decomposition liquid and recovers the 
decomposition liquid based on the location information of the decomposition liquid 
controlled and determined by the control means after a predetermined time. 
[0018] 

According to claim 10 of the present application, in the sample manufacturing 
apparatus for analyzing impurities of the semiconductor wafer according to claim 9, the 
recovery means is controlled to drop the recovered decomposition liquid onto the 
separately arranged semiconductor wafer. 
[0019] 

According to claim 1 1 of the present application, in the sample manufacturing 
apparatus for analyzing impurities of the semiconductor wafer according to claim 9, the 
recovery means is controlled to drop the recovered decomposition liquid onto a 
perforated plate arranged separately from the semiconductor wafer. 
[0020] 

According to claim 12 of the present application, in the sample manufacturing 
apparatus for analyzing impurities according to any one of claims 9 to 1 1, the sensor 
means is a CCD camera. 
[0021] 

According to claim 13 of the present application, in the sample manufacturing 
apparatus for analyzing impurities according to any one of claims 9 to 12, the recovery 
means is a Teflon nozzle. 
[0022] 

Embodiment 

A first embodiment of an impurity analysis method on a semiconductor wafer and 
a sample manufacturing apparatus used in this method for an impurity analysis of the 
semiconductor wafer according to the present invention will be described with reference 
to the accompanying drawings. 
[0023] 

FIG. 1 is a conceptual diagram illustrating a sample manufacturing apparatus 1 
used in the impurity analysis method on the semiconductor wafer according to the present 
invention. 
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[0024] 

As shown in FIGS. 1 and 2, the sample manufacturing apparatus 1 includes: 
sensor means that obtains a location p of the decomposition liquid on the semiconductor 
wafer W after dropping the decomposition liquid onto the semiconductor wafer W after a 
certain time; for example, a CCD camera 2; control means 3 that receives location 
information from the CCD camera 2 and calculates and determines the dropping location 
p; recovery means that is provided to access the location p of the decomposition liquid 
and is controlled based on the location information of the decomposition liquid after a 
certain time from the determination to recover the decomposition liquid L after a certain 
time; and a suction nozzle 4 made of, for example, polytetrafluoroethylene (Teflon). 
[0025] 

Furthermore, the sample manufacturing apparatus 1 includes a dropping nozzle 5 
that is made of Teflon for dropping the decomposition liquid and a heater 7 provided in 
the lower side opposite to the semiconductor wafer W laid on the wafer mounting base 6. 
[0026] 

The CCD camera 2 is disposed in the upper side to face the semiconductor wafer 
W, and the suction nozzle 4 and the dropping nozzle 5 are provided with drive 
mechanisms 8 and 9, respectively, controlled based on the location information from the 
control means 3 to allow the suction nozzle 4 and the dropping nozzle 5 to move in a 3- 
dimensional direction and access any location on the semiconductor wafer W. 
[0027] 

In addition, the control means 3 includes an image processing device 10 and a 
control device 1 1 configured to receive and process the location information from the 
CCD camera 2. In addition, the image processing device 10 and the control device 1 1 
may be separately formed as in the present embodiment or may be formed in a single 
body. 
[0028] 

Furthermore, a transfer mechanism 12 is disposed close to the sample 
manufacturing apparatus 1 and controlled by the control means 3. A wafer rack 13 
capable of storing a plurality of semiconductor wafers W is disposed close to the transfer 
mechanism 12. 
[0029] 

Next, the impurity analysis method on the semiconductor wafer W used in the 
sample manufacturing apparatus 1 according to the present invention will be described. 
[0030] 
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The control means 3 performs control so as to operate the transfer mechanism 12, 
extract a single semiconductor wafer W from the wafer rack 13, and place it on the wafer 
mounting base 6. 
[0031] 

After an appropriate time, the control means 3 performs control so as to operate 
the transfer mechanism 12 and drop the decomposition liquid such as a HF -based solution 
on one side of the semiconductor wafer W. The dropped HF-based solution LI reacts 
with a natural oxidization film of the semiconductor wafer W as shown in FIG. 5. After 
one minute, the decomposition liquid LI spreads on the entire area of one side of the 
semiconductor wafer W as shown in FIG. 5 A having a diameter of 300 mm. After two 
minutes, as shown in FIG. 5B, the HF-based solution L2 is condensed on the other side of 
the semiconductor wafer W. After a predetermined time, for example, three minutes, as 
shown in FIG. 5C, the HF-based solution L is collected in a hemispheric shape on the 
other side. 
[0032] 

After the HF-based solution is dropped, and then three minutes has elapsed, the 
control means 3 controls the CCD camera 2 and obtains the location p of the HF-based 
solution L having a hemispherical shape. In order to obtain the solution location p, as 
shown in FIG. 6, a portion p where the shape (luminance or color) on the surface of the 
semiconductor wafer W is different from the shape (luminance or color) of the surface of 
the semiconductor wafer W using the CCD camera 2 is obtained, and the coordinates of 
this portion p are obtained as a location of (n, m) from the predetermined X, Y (1, 1) of 
the semiconductor wafer W. The image signal of the location p of the solution obtained 
from the CCD camera 5 is binarized using the image processing device 10 including the 
biharization circuit, and the image is further processed and output. 
[0033] 

The output from the image processing device 10 is sent to the control device 1 1, 
and the solution location p is calculated and determined by the control device 1 1 . Based 
on the location information of the determined solution location p, the drive mechanism 8 
is controlled by the control device 1 1 to move the suction nozzle 4 to the solution 
location p and recover the HF-based solution L having a hemispherical shape from the 
suction nozzle 4. 
[0034] 

In addition, when the decomposition liquid is not gathered in a single point and 
spreads in a plurality of points after a predetermined time, a program is established such 
that the decomposition liquid is recovered in order of size starting from the large 
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hemispherical shape, and a lower limit value at which recovery need not be carried out is 

set in advance. 

[0035] 

After an appropriate time, the CCD camera 2 is controlled by the control means 3 
to obtain a predetermined location of the semiconductor wafer W such as a location of the 
center of the wafer. The image signal of the wafer center captured from the CCD camera 
5 is binarized by the image processing device 10 including the binarization circuit, further 
processed, and output. 
[0036] 

The output from the image processing device 10 is sent to the control device 1 1, 
and the wafer center is calculated and determined by the control device 1 1 . Based on 
determination of the location of the wafer center, the drive mechanism 8 is controlled by 
the control device 1 1 to move the suction nozzle 4 to a predetermined location of the 
wafer such as the center and drop the HF-based solution L onto the semiconductor wafer 
W using the suction nozzle 4. 
[0037] 

After an appropriate time, the heater 7 is turned on by the control means 3 to heat 
the semiconductor wafer W and dry the HF-based solution L to have a diameter of about 
5 mm. After drying the HF-based solution L, the transfer mechanism 12 is operated by 
the control means 3 to return the semiconductor wafer W having the dried HF-based 
solution L to the wafer rack 13. By repeating such a drying process, the drying of the 
semiconductor wafer W of the wafer rack 13 is automatically performed and completed. 
As a result, a sample for condensing the impurities on the semiconductor wafer W into a 
single location and analyzing them is manufactured. 
[0038] 

After an appropriate time, the semiconductor wafer W of the sample having the 
dried HF-based solution L is analyzed using a high sensitivity analysis method such as a 
typical total-reflection X-ray fluorescence analysis method as shown in FIG. 7 
[0039] 

According to the total-reflection X-ray fluorescence analysis method, the X-rays 
generated from the rotating anticathode are monochromated by the monochromator and 
entered into the sample wafer at a narrow angle. Most of the entered X-rays are reflected 
at the wafer surface. At this moment, generation of the fluorescence X-rays is suppressed 
in elements (such as Si) constituting the sample wafer, and the intensity of the 
fluorescence X rays generated from the impurities attached on the wafer surface 
relatively increases. The generated X-rays are detected by a solid-state detector (SSD) 
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disposed in the straightly upper side from the wafer and analyzed using an energy 

distribution method. 

[0040] 

In the sample manufacturing apparatus for the aforementioned semiconductor 
wafer impurity analysis, since the impurities on the semiconductor wafer W are 
condensed in a single location, it is possible to automate the manufacturing of the sample, 
particularly, appropriate to the total-reflection X-ray fluorescence analysis method, 
perform the manufacturing in a rapid and easy manner, and eliminate contamination in 
the sample. In the impurity analysis method on the semiconductor wafer using the 
sample manufacturing apparatus according to the first embodiment, automation can allow 
anybody to make an analysis in an easy and rapid manner, and it is possible to perform a 
high sensitivity analysis without contamination in the sample. 
[0041] 

Next, a second embodiment of an impurity analysis method on the semiconductor 
wafer and a sample manufacturing apparatus for the semiconductor wafer impurity 
analysis used in this method according to the present invention will be described. 
[0042] 

In addition, the sample manufacturing apparatus 1 according to the first 
embodiment will be described, in which like reference numerals denote like elements as 
in the sample manufacturing apparatus for the semiconductor wafer impurity analysis. 
[0043] 

As shown in FIG. 3, the sample manufacturing apparatus 21 includes a CCD 
camera 2 that obtains the location p of the decomposition liquid after the decomposition 
liquid is dropped onto the semiconductor wafer W, and a predetermined time has elapsed, 
and a Teflon suction nozzle 22 that is controlled based on the location information of the 
decomposition liquid after a certain time and disposed to access the location p of the 
decomposition liquid and recover the decomposition liquid L after a predetermined time. 
[0044] 

The suction nozzle 22 is also disposed to be close to the second wafer mounting 
base 23 disposed to be close to the first wafer mounting base 6 so as to drop the 
decomposition liquid L recovered from the semiconductor wafer W onto a new separate 
semiconductor wafer W2 placed in the second wafer mounting base 23. 
[0045] 

The heater 26 is provided in the lower side facing the semiconductor wafer W2. 
In the upper side facing the semiconductor wafer W2, the second CCD camera 24 is 
disposed. The suction nozzle 22 is provided with the drive mechanism 25. Similar to the 
sample manufacturing apparatus 1 according to the first embodiment of FIG. 2, the drive 
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mechanism 25, the second CCD camera 24, and the heater 26 are connected to the control 

device 1 1 . 

[0046] 

Next, the impurity analysis method on the semiconductor wafer W using the 
sample manufacturing apparatus 21 according to the second embodiment will be 
described. 
[0047] 

The control means 3 performs control such that the transfer mechanism 12 is 
operated to extract a single semiconductor wafer W from the wafer rack 13 and place it 
on the wafer mounting base 6. 
[0048] 

After an appropriate time, the control means 3 performs control such that the 
dropping nozzle 5 is operated to drop the decomposition liquid such as a HF-based 
solution onto one side of the semiconductor wafer W. After a predetermined time, 
similarly to the first embodiment, the drive mechanism 25 is controlled by the control 
device 1 1 based on the image signal of the solution location p captured by the CCD 
camera 2 to move the suction nozzle 22 to the solution location p and recover the HF- 
based solution L having a hemispherical shape using the suction nozzle 22. After an 
appropriate time, the second CCD camera 24 is controlled by the control means 3 to 
obtain information on a predetermined location of the semiconductor wafer W. The 
image signal of the semiconductor wafer W2 captured by the second CCD camera 24 is 
binarized by the image processing device including the binarization circuit, further image 
processed, and output. The output from the image processing device is sent to the control 
deVice 11, and the control device 1 1 performs calculation and determination for a 
predetermined location in the control device 11. The drive mechanism 25 is controlled 
by the control device 1 1 based on determination for a predetermined location to move the 
suction nozzle 22 to a predetermined location and drop the HF-based solution L onto a 
new separate semiconductor wafer W2 using the suction nozzle 22. 
[0049] 

After an appropriate time, the heater 26 is turned on by the control device 1 1 to 
heat the semiconductor wafer W2 and dry the HF-based solution L up to a diameter of 
about 5 mm. After the HF-based solution L is dried, the new semiconductor wafer W2 is 
extracted. By repeating such a drying process, the drying process for the semiconductor 
wafer W of the wafer rack 13 is automatically performed and completed. As a result, a 
sample for making an analysis by condensing the impurities on a plurality of 
semiconductor wafers W into a plurality of locations on a single separate semiconductor 
wafer W2 is manufactured. After an appropriate time, similar to the aforementioned case 
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of the first embodiment, the semiconductor wafer W2 of the sample is analyzed using a 

total-reflection X-ray fluorescence analysis method. 

[0050] 

In the sample manufacturing apparatus 21 according to the second embodiment, 
since the sample can be manufactured by condensing the impurities on a plurality of 
semiconductor wafers W into a plurality of locations on a single separate semiconductor 
wafer W2, it is possible to manufacture the sample within a short time and shorten the 
analysis time. 
[0051] 

The impurity analysis method on the semiconductor wafer W using the sample 
manufacturing apparatus 3 1 according to the third embodiment will be described. In 
addition, like reference numerals denote like elements as in the sample manufacturing 
apparatus of the first and second embodiments. 
[0052] 

As shown in FIG. 4, in the sample manufacturing apparatus 31, the Teflon suction 
nozzle 22 for recovering the decomposition liquid L after a predetermined time is 
provided to drop the decomposition liquid L recovered from a plurality of semiconductor 
wafers W onto the perforated plate 34 separately disposed near the first wafer mounting 
base 6. In the upper side facing the perforated plate 33, a second CCD camera 24 is 
disposed. 
[0053] 

Next, the impurity analysis method on the semiconductor wafer W using the 
sample manufacturing apparatus 31 according to the third embodiment will be described. 
[0054] 

After a predetermined time, similar to the second embodiment described above, 
the HF-based solution L having a hemispherical shape is recovered by the suction nozzle 
4. After an appropriate time, the second CCD camera 24 is controlled by the control 
means 3 to obtain predetermined location information on the perforated plate 34, and the 
drive mechanism 25 is controlled by the control device 1 1 based on the determination of 
a predetermined location to move the suction nozzle 22 to a predetermined location and 
drop the HF-based solution L on the perforated plate 34 using the suction nozzle 22. By 
repeating this process, it is possible to collect the impurities on a plurality of 
semiconductor wafers W in a single separate perforated plate 34 as a sample. 
[0055] 

After an appropriate time, the sample collected in the perforated plate 34 is 
analyzed using a high sensitivity analysis method such as a typical inductively-coupled 



Japanese Unexamined Patent Application Publication No. 2000-155079 (15) 

plasma source mass spectrometry method as shown in FIG. 8 or an atomic absorption 
spectroscopy method such as a frameless atomic absorption spectroscopy method. 
[0056] 

According to the inductively-coupled plasma source mass spectrometry method, 
the sample solution is gasified and aerosolized using a nebulizer and introduced into 
argon plasma of the plasma generator including an IPC torch made of quartz glass. In 
addition, the sample is heated to 6,000 to 7,000 K in atmospheric-pressure plasma to 
atomize and ionize each element. The ionized ions pass through a skimmer (interface), 
and energies are caused to converge by an ion lens unit. Finally, the ions are guided to 
the quad-pole type mass spectrometer evacuated in a high vacuum and analyzed. 
[0057] 

In the sample manufacturing apparatus 3 1 according to the third embodiment, 
since the impurities on a plurality of semiconductor wafers W can be trapped in a single 
separate perforated plate 34, it is possible to condense the impurities on the 
semiconductor wafers W into a single location and automate manufacturing of the 
sample, particularly, appropriate to the inductively-coupled plasma source mass 
spectrometry method or the atomic absorption spectroscopy. In addition, it is possible to 
manufacture the sample in a rapid and easy manner and eliminate contamination of the 
sample. 
[0058] 

In addition, in the impurity analysis method on the semiconductor wafer using the 
sample manufacturing apparatus 31 according to the third embodiment, automation can 
allow anybody to make an analysis in an easy and rapid manner, and it is possible to 
perform a high sensitivity analysis without contamination in the sample. 
[0059] 

In addition, while in the aforementioned embodiments, the sample manufacturing 
apparatus having the drive mechanism controlled by the control device is used to drop the 
decomposition liquid onto the semiconductor wafer, the decomposition liquid may be 
manually dropped. 
[0060] 
Examples 

(1) Two 12-inch silicon wafers were extracted from a lot having the same 
production history, and the contamination amount was measured using the present 
impurity analysis method and the conventional method. The results shown in Table 1 
were obtained. 
[0061] 

Table 1 (10 10 atoms/cm 2 ) 
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Cu 


Cr 


Fe 


Ni 


Al 


Na 


Zn 


Prior Art 


0.4 


1.0 


9.2 


5.8 


0.12 


0.20 


0.54 


Example 


0.003 


0.008 


0.009 


0.006 


0.024 


0.011 


0.32 



It was recognized that the contamination amount of each metallic element is 
remarkably reduced in the present invention in comparison with the conventional 
example. 
[0062] 



(2) Analysis Sensitivity Comparison 
Table 2 (atoms/cm 2 ) 



s 


Cu 


Cr 


Fe 


Ni 


Zn 


Required Sensitivity 


lxl0 y 


lxl0 y 


lxlO 9 


lxl0 y 


lxlO 9 


Prior art 


5x10'° 


3xl0 lu 


2xl0 ,u 


lxlO 10 


8x10'° 


Example 


2x1 0 8 


lxlO 8 


lxlO 8 


lxlO 8 


4x1 0 8 



In the example, the surface concentration of the silicon wafer increases by about 
three digits by condensing the decomposition liquid from a diameter of 300 mm to a 
diameter of 5 mm. Therefore, the analysis can be made with substantially double-digit 
higher sensitivity. 
[0063] 



Effects of the Invention 

In the impurity analysis method on the semiconductor wafer according to the 
present invention, automation can allow anybody to perform the analysis in an easy and 
rapid manner. It is possible to perform a high sensitivity analysis without contamination 
in the sample. 
[0064] 

In the sample manufacturing apparatus for the semiconductor wafer impurity 
analysis, since the impurities on the semiconductor wafer are condensed in a single 
location, it is possible to automate the manufacturing of the sample, which is particularly 
suitable for the total-reflection X-ray fluorescence analysis method, as well as to 
manufacture the sample in a rapid and easy manner, and eliminate contamination in the 
sample. 
[0065] 

In the present sample manufacturing apparatus, since the sample can be 
manufactured by condensing the impurities on a plurality of semiconductor wafers into a 
plurality of locations on a single separate semiconductor wafer, it is possible to 
manufacture the sample within a short time and shorten the analysis time. 
[0066] 

In the present sample manufacturing apparatus, since the impurities on a plurality 
of semiconductor wafers can be trapped in a single separate perforated plate, it is possible 
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to condense the impurities on the semiconductor wafers into a single location and 
automate manufacturing of the sample, which is particularly suitable for inductively- 
coupled plasma source mass spectrometry or an atomic absorption spectroscopy method. 
In addition, it is possible to manufacture the sample in a rapid and easy manner and 
eliminate contamination of the sample. 
[0067] 

Since the CCD camera is used in the sensor means, it is possible to allow the 
suction nozzle to accurately access the decomposition liquid and recover the 
decomposition liquid in a rapid, accurate, and easy manner. Furthermore, since the CCD 
camera is fixedly disposed, there is no dust generation caused by movement of the CCD 
camera, and the sample is not contaminated. 
[0068] 

Furthermore, since there is the second CCD camera for reading location 
information of the perforated plate or the semiconductor wafer separately provided, it is 
possible to allow the suction nozzle to accurately access the perforated plate and the 
semiconductor wafer separately provided and to drop the decomposition liquid in a rapid 
and easy manner. 
[0069] 

In addition, the recovery means is made of a Teflon nozzle, it is possible to 
manufacture the sample used in the accurate and high sensitivity analysis without 
contamination of the sample. 

Brief Description of the Drawings 
FIG. 1 

FIG. 1 is a conceptual diagram illustrating an impurity analysis method on a 
semiconductor wafer according to the present invention. 
FIG. 2 

FIG. 2 is a control system diagram illustrating a sample manufacturing apparatus 
for analyzing impurities of the semiconductor wafer according to the present invention. 
FIG. 3 

FIG. 3 is a conceptual diagram illustrating a sample manufacturing apparatus for 
analyzing impurities of the semiconductor wafer according to another embodiment of the 
present invention. 
FIG. 4 

FIG. 4 is a conceptual diagram illustrating a sample manufacturing apparatus for 
analyzing impurities of the semiconductor wafer according to another embodiment of the 
present invention. 
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FIG. 5 

FIG. 5 is a descriptive diagram illustrating the flow of the decomposition liquid. 

FIG. 6 

FIG. 6 is a descriptive diagram illustrating a reading process using a CCD camera. 

FIG. 7 

FIG. 7 is a principle diagram illustrating a total-reflection X-ray fluorescence 
analysis method which is typically used. 
FIG. 8 

FIG. 8 is a principle diagram illustrating an inductively-coupled plasma source 
mass spectrometry method which is typically used. 

Description of Symbols 

1: SAMPLE MANUFACTURING APPARATUS 
2: SENSOR MEANS (CCD CAMERA) 
3: CONTROL MEANS 

4:-RECOVERY MEANS (SUCTION NOZZLE) 

5: DROPPING NOZZLE 

6: WAFER MOUNTING BASE 

7: HEATER 

8: DRIVING MECHANISM 

9: DRIVING MECHANISM 

10: IMAGE PROCESSING DEVICE 

1 f : CONTROL DEVICE 

12: TRANSFER MECHANISM 

13: WAFER RACK 



FIG. 1 

1: SAMPLE MANUFACTURING APPARATUS 

2: SENSOR (CCD CAMERA) 

3: CONTROL MEANS 

4: SUCTION MEANS (SUCTION NOZZLE) 

5: DROPPING NOZZLE 

6: WAFER MOUNTING BASE 

7: HEATER 

8:-DRIVING MECHANISM 
9: DRIVING MECHANISM 
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12: TRANSFER MECHANISM 

13: WAFER RACK 

W: SEMICONDUCTOR WAFER 

FIG. 5 

TIME ELAPSE 

ONE MINUTE LATER 

TWO MINUTES LATER 

THREE MINUTES LATER 

(AFTER A PREDETERMINED TIME) 

FIG. 7 

ROTATING ANTICATHODE 

MONOCHROMATOR 

SLIT 

SOLID-STATE DETECTOR 

SLIT 

X-RAY 

SAMPLE SEMICONDUCTOR WAFER 
STAGE 

SCINTILLATION COUNTER 



